Ras and Rap1: two highly related small GTPases with distinct function.
The Ras-like family of small GTPases includes, among others, Ras, Rap1, R-ras, and Ral. The family is characterized by similarities in the effector domain. While the function of Ras is, at least in part, elucidated, little is known about other members of the family. Currently, much attention is focused on the small GTPase Rap1. Initially, this member was identified as a transformation suppressor protein able to revert the morphological phenotype of Ras-transformed fibroblasts. This has led to the hypothesis that Rap1 antagonizes Ras by interfering in Ras effector function. Recent analysis revealed that Rap1 is activated rapidly in response to activation of a variety of receptors. Rap1 activation is mediated by several second messengers, including calcium, diacylglycerol, and cAMP. Guanine nucleotide exchange factors (GEFs) have been identified that mediate these effects. The most interesting GEF is Epac, an exchange protein directly activated by cAMP, thus representing a novel cAMP-induced, protein kinase A-independent pathway. Furthermore, Rap1 is inactivated by specific GTPase-activating proteins (GAPs), one of which is regulated through an interaction with Galphai. While Ras and Rap1 may share some effector pathways, evidence is accumulating that Ras and Rap1 each regulate unique cellular processes in response to various extracellular ligands. For Rap1 these functions may include the control of cell morphology.